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Leverage NASA research investments in

Real-time GNSS (global navigation satellite system)
Earthquake early warning

Tsunami early warning to augment the speed and accuracy of the NOAA
National and Pacific Tsunami Warning Centers (NTWC and PTWC)
response process.

Advance readiness toward application

« Demonstration of integrated and collaborative science and technology
« Evaluation and Testing with end users

« Transition of research results to operational applications (R2A)
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« Geodetic methods speed up I % ———
earthquake magnitude and : ' /¢
location estimates for large
earthquakes

Can provide information about
faulting and ground
deformation

Can inform tsunami risk by
understanding the change in
the coastline and ocean floor
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NASA Earth Science
— Research and Analysis, Technology, and Missions

NOAA National Weather Service
— Operational Tsunami Early Warning Centers

NASA Applied Science - is what we're all about!
— Transition of NASA Earth Science & Technology to end users

ROSES RRNES

— Cooperative agreement for Rapid Response and Novel Research
in Earth Science
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How Tsunami Warning Works DISASTERS mocu
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...In 1-5 minutes
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Acronyms
NWS - National Weather Service

EOC - Emergency Operations Center
EMWIN - Emergency Managers Weather Information Network Y
GTS - Global Telecommunications System J
FOS - Family of Services S ¥
NOAA - National Oceanographic and Atmospheric Administration Wireless Emergency - NOAA Weather Radio  Emergency Sirens, etc. Mariners
DART - Deep-Ocean Assessment and Reporting of Tsunamis g All Hazards Alert System
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NASA Funded Contributors DISASTERS oo

e Scripps Institution of
Oceanography
— Seismodeogetic Sensors
— GNSS Processing

« NASA Jet Propulsion Lab
— Global Differential GPS
(GDGPS) Network/Processing
— Tsunami Source Function
Estimation
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« University of California Berkeley
— Historic Data
— Fakeguake Scenarios

« University of Washington
— Geodetic Algorithms

« Central Washington University
— GNSS Processing
— Communication/Merging
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Scripps Institute of Oceanography  DISASTERSmou
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« Leads the Real-Time Earthquake Analysis for
Disaster Mitigation (READI) Network

« Developed MEMS Seismogeodetic Sensors
— Deployed in Bay Area by UNAVCO
— Deployed In Southern California on SCIGN
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Jet Propulsion Lab DISASTERS ey
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 GPS-Aided and DART-Ensured Global Differential GPS (GDGPS)
Real-time (GADER) Tsunami Early — 250+ Global and Regional GNSS
Detection System Stations Currently Served

b) Tide vs. Model (JPL)

-

e — { 4875 onn e 0 o oE 180°
180°w 174%y — 186% 170° 172°F 174°E 176°E 178% 180°W

12 14
Time (hour)




NASA Earth Science

Univ. of California Berkeley DISASTERS oo

« Developed Fakequakes and Event playback tools

« Contributed to evaluation & testing and exercise
participation
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Central Washington University  bisasTERSwy

Contributed and Developed

File Options Tools Help
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B P506_CWU_ppp The Pacific Beach site is located on the United States Navy Retreat, b /2

»
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A New Approach | DISASTERS
Research to Application (R2A) A S
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« Team Building with Program Management

* Intensive and Tactical Webinar and Face-to-face
Meeting Series

— Galined shared understanding of mature research results,

available technologies, data access and operational system
opportunities

— Enabled collaborative design
— Committed to integrated plans and implementation objectives

« Rapid Response Funding — unique and timely
« On-going Commitment and Engagement
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« Shared understanding of an Operational
Tsunami Warning Center process =
g Center P @-«wn i
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— Quick Response Dominates
— State of the Art is Hands-on
— Where does GNSS Fit In?

« Develop an Architecture
— Data and Functionality
— Module Design

 Integration Plan
— Testbed to evaluate capabillities
and transition




Tsunami Response Timeline

0.5-2 minutes:
» First Alert from Seismic Alarms
1-5 minutes:
» Initial seismic processing
complete and warning issued
20-90 minutes:
» First observation of tsunami on
sea level gage
30-100 minutes:
» Forecast based on models with
assimilated sea level
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Bringing GNSS Data. . g g e

EYRO2.3 to JPL format to geoJSONZ

0JSON2 0JSON2
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Bringing Geodetic
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GNSS and Seismogeodetic Da! {feee] [as]
Require Updated Algorithms

P-wave picking
Hypocenter estimation
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Status and Lessons Learned DISASTERS mosy
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Where are we now?

*Message passing infrastructure set up

All groups are sending GNSS data

*Merging has been tested at all sites

*GNSS algorithms are ready but need to be wrapped

What have we learned?
*The complexity of integration was underestimated
*Experiencing operations was crucial understanding needs

*The focused, hands-on process of communicating needs and
capabilities culminated in the formation of a plan
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Participation in Cascadia Rising DISASTERS mocou

NOAA and NASA cooperated in developing GNSS tsunami products
for testing in the Cascadia Rising National Level Exercise (NLE)
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Determination
Bock, Scripps
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& Resulting Tsunami Source Function
x - Song, NASA JPL

Fakequakes and GNSS Measurements
Melgar, UC Berkeley
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Create and leverage partnerships among researchers, developers
and operational end users

Enable collaborative evaluation and testing, co-development,
integrated planning and program management

Promote access and availability to critical low-latency data sources
characterizing areas of highest risk

Support unique and urgent opportunities to harvest mature
research results, applications, and technologies

Recognize that Research to Applications requires collaboration
around shared objectives and takes considerable time and targeted
resources
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File Options Tools Help

Station Viewer | Graph View | Vectors | pGD | slip | Tsunami |

TRND_READI_merged opened

Station|Stream List

O stations
@® streams
(] st inactive
READI

36 streams

' BRIB_READI_merged
ABL_READI_merged
B CHZZ READI_merged
W CMBE_READI_merged
B CSKI_READI_merged
M DIAB_READI_merged
LSR_READI_merged
RB_READI_merged
B GASE_READI_merged
B HOPB_READI_merged
B JRSC_READI_merged
B LWCK_READI_merged
IODB_READI_merged
IONB_READI_merged
I MSHP_READI_merged
B NEAH_READI_merged
B OXMT_READI_merged
M POSB_READI_merged
159_READI_merged
162_READI_merged
M P316_READI_merged
M P362_READI_merged
M P364_READI_merged
M P365_READI_merged
367_READI merged
396_READI_merged
M P402_READI_merged
M P733_READI_merged
M P734_READI_merged
B PABH_READI_merged
IN2_READI_merged
TSG_READI_merged
' SBRB_READI_merged
B SCCP_READ|_merged
B TRND_READI merged
' UFDA_READI_merged

GPS Stations

Updated: 07/15 11:52:21 - 138 stations active with 183 streams active
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Station Description

TRND
No description available
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